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54) ENERGY ABSORBING STEERING COLUMN DEVICE 

57)Abstract: 

>ROBLEM TO BE SOLVED: To provide an energy absorbing steering 
;olumn device which can reduce manufacturing cost and facilitate setting 
f energy absorbing characteristics. 

SOLUTION: An absorber 61 which is an energy absorbing member is 
ormed by bending flexible steel wire into a U shape in its middle part. The 
J-shaped bent part 63 faces the rear part of a locking piece 43 at an 
iterval 1. The absorber 61 is extended forward from the locking piece 43 
f a lower bracket 35 and then rearwards in a wound form around an 
-oning pin 49, and passes through a retaining hole. The absorber 61 is 
sxtended rearwards with a length L from the axial center of the ironing pin 
■9, and its affected part becomes a plastic deformed part 65. 
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NOTICES * 




?0 and NCIPI are not responsible for any 
images caused by the use of this translation. 

This document has been translated by computer. So the translation may not reflect the original precisely. 
.***♦ shows the word which can not be translated. 
In the drawings, any words are not translated. 



LAIMS 



:iaim(s)] 

:iaim 1] While fixing to a steering column [ which is supported for a steering shaft enabling free rotation ], and car- 
Ddy side and supporting said steering column The car-body side bracket which permits balking of the steering column 
imcerned when the impact load beyond a predetermined value acts, It is prepared between said steering column and 
iid car-body side bracket. It is impact-absorbing type steering column equipment equipped with a striking-energy 
^sorption means to absorb striking energy with migration of the steering column concerned. Said striking-energy 
^sorption means The energy absorption member which has the stop section which is manufactured considering a metal 
ire as a material and is stopped by said car-body side bracket, Impact-absorbing type steering column equipment 
aaracterized by including the cover-printing section which it is formed [ section ] in said steering column and carries 
ut cover-printing deformation of the energy absorption member concerned at the time of migration of the steering 
Dlumn concerned. 
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ET AILED DESCRIPTION 



)etailed Description of the Invention] 
1001] 

r ield of the Invention] This invention relates to the technique of attaining reduction of a manufacturing cost, setting 
isy-ization of an impact-absorbing property, etc., in detail about impact-absorbing type steering column equipment. 
)002] 

)escription of the Prior Art] When an automobile collides with other automobiles, buildings, etc., an operator may 
)llide with a steering wheel secondarily by inertia, and may receive serious damage in a head or a thorax. By passenger 
ir in recent years, an impact-absorbing type steering shaft and impact-absorbing type steering column equipment are 
idely adopted in order to prevent such a situation. An impact-absorbing type steering shaft has the common thing with 
hich the steering shaft by the side of a steering wheel is shortened when an operator collides secondarily, and divided 
ie steering shaft into the outer shaft and the inner shaft, and these were made to engage possible [ mutual sliding ] by 
nration etc. Moreover, impact-absorbing type steering column equipment has many which a steering column falls out 
ith a steering shaft, the pin made of synthetic resin is used [ many ] for the bond part of the bracket (it is hereafter 
ascribed as a car-body side bracket) and steering column which fixed on the bodies (dashboard etc.), and a pin breaks 
many ] according to the impact load at the time of a secondary collision, and omit a steering column, when an operator 
Glides secondarily. 

)003] Usually, with impact-absorbing type steering column equipment, the impact-absorbing means is established 
stween the car-body side bracket and the steering column in order to absorb striking energy gradually to dedrop-out of 
steering column. For example, a striking-energy absorption member is infixed between the upper brackets and steering 
)lumns which support the upper part of a steering column, and in case a steering column moves ahead, what is 
^formed plastically in the form which a striking-energy absorption member elongates is indicated by JP,5-75057,U. 
his striking-energy absorption member is what carried out punching shaping of the steel plate at the shape of a 
mtograph configuration or a wave etc., and weldbonding of the front end is carried out to a steering column, and it is 
opped by the pin by which the back end was ****(ed) by the car-body side bracket. Moreover, the thing using the steel 
[ate of a band configuration besides the steel plate punching cast equipped with the elongation section of a fold 
^figuration is indicated by JP,7-215221,A as a striking-energy absorption member. The end has fixed to the car-body 
de bracket (or steering column) side, and in case a steering column moves ahead, cover-printing deformation of the 
eel plate of a band configuration is carried out by the cover-printing section formed in the steering column (or car- 
;>dy side bracket) side. 
)004] 

> roblem(s) to be Solved by the Invention] By the way, with the impact-absorbing type steering column equipment 
lentioned above, in order that a striking-energy absorption member may be made from a steel plate, big cost is needed 
>r manufacture of the press metal mold for punching shaping. Moreover, since the weight per unit area of a steel plate 
large, if an impact-absorbing stroke is enlarged, the weight of the whole steering system will also become large, 
loreover, when a striking-energy absorption member was made into the shape of a pantograph configuration or a wave 
:c, a lot of scrap wood was generated with punching shaping, and there was a problem to which the yield of an 
igredient gets very bad. Moreover, in what carries out weldbonding of the striking-energy absorption member to a 
eering column etc., welding operation will be included like the erector of a steering system, and it is obliged to the fall 
f assembly-operation nature, or aggravation of work environment. Furthermore, in this kind of steering system, 
though it was desirable that an impact-absorbing property can be set up freely, there was fault which requires big cost 
: the time of specification modification for the sake of the convenience which uses press metal mold for punching 
laping. This invention was made in view of the above-mentioned situation, and aims at offering the impact-absorbing 
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pe steering column equipment which ^feied reduction of a manufacturing cost, ^^^S easy-ization of an impact- 

ssorbing property, etc. 

)005] 

vleans for Solving the Problem] While fixing to a steering column [ which is supported for a steering shaft enabling 
ee rotation ], and car-body side and supporting said steering column in this invention in order to solve the above- 
tentioned technical problem The car-body side bracket which permits balking of the steering column concerned when 
le impact load beyond a predetermined value acts, It is prepared between said steering column and said car-body side 
racket. It is impact-absorbing type steering column equipment equipped with a striking-energy absorption means to 
Dsorb striking energy with migration of the steering column concerned. Said striking-energy absorption means A metal 
ire is manufactured as a material, it is formed in the energy absorption member which has the stop section stopped by 
lid car-body side bracket, and said steering column, and the thing containing the cover-printing section which carries 
ut cover-printing deformation of the energy absorption member concerned at the time of migration of the steering 
}lumn concerned is proposed. 

)006] According to this invention, if a steering column falls out and moves forward from a car-body side bracket, an 
lergy absorption member will be made to carry out cover-printing deformation by the cover-printing section of a 
eering column, and striking energy will be absorbed in that case. Moreover, an impact-absorbing property can set up 
isily by changing the configuration and dimension of an energy absorption member suitably using a bending die etc. 
)007] 

imbodiment of the Invention] Hereafter, the operation gestalt of this invention is explained with reference to a 
rawing. Drawing 1 is the side elevation showing a part for the vehicle room flank of a steering system, and the sign 1 
l this drawing is a steering column. The steering column 1 has fixed into the car body 3 by two upper and lower sides, 
ad is supported for the upper steering shaft (it is only hereafter described as a steering shaft) 5 by the bearing which is 
ot illustrated, enabling free rotation. While a steering wheel 7 is attached in the upper limit, the lower steering shaft 1 1 
: connected with the steering shaft 5 through the universal joint 9 in the lower limit. 1 3 are wrap column covering about 
le upper part of a steering column 1 among drawing, and 15 is a dashboard which divides a vehicle room and an engine 
>om. - 

)008] In this steering system, if an operator rotates a steering wheel 7, it will be transmitted to the steering gear which 
lat turning effort does not illustrate through a steering shaft 5 and a lower steering shaft 1 1 . In steering gear, the rack- 
tid-pinion device in which a rotation input is changed into rectilinear motion etc. is built in, the rudder angle of a wheel 
; changed through a tie rod etc., and steering is performed. In addition, to steering gear, various formats, such as an 
thers and ball-screw type, a warm roller type, etc., are well-known. [ type / rack-and-pinion ] 

)009] Drawing 2 is the side elevation showing the impact-absorbing type steering column equipment concerning the 
st operation gestalt of this invention, and the cross section of the part (circumference of a steering column 1) is carried 
ut. Moreover, drawing 3 is the top view (A view Fig. in drawing 2 ) showing this equipment. As shown in these 
rawings, the steering column 1 is manufactured, when weldbonding of the upper bracket 23 made from a steel plate is 
arried out to the upper part (method of the right in drawing 2 and drawing 3 ) of a column tube 21 and this also carries 
ut weldbonding of the coupler 25 made from a steel plate to this lower part (left in drawing^ and drawing 3 ). 
)010] The upper bracket 23 has fixed through a total of eight resin pins 27 to the capsule 29 made from aluminum of a 
richi Hidari pair by which bolting was carried out to the car body 3. Moreover, the coupler 25 has fixed by 
redetermined frictional force through the bolt 3 1 and the washer 33 to the lower bracket 35 made from a steel plate by 
'hich bolting was carried out to the car body. A sign 37 is the weld nut which fixed to the coupler 25 among drawing 
. The U character-like notching 41 which the front opened as shown in drawing 3 is formed in the center section of the 
>wer bracket 35, and the shank of a bolt 3 1 has fitted into this U character-like notching 41 . 
301 1] As shown in drawing 4 (decomposition perspective view of a coupler 25 or lower bracket 35 grade), it turns 
audad, the piece 43 of a stop is formed, and the stop section 45 of a Uichi Hidari pair is formed in the lower bracket 35 
t this piece 43 of a stop. On the other hand, the through tube 47 is drilled by the both-sides wall front end in the coupler 
5, and the steel cover-printing pin 49 is inserted in and joined at these through tubes 47. Moreover, the piece 51 of 
laintenance of a pair is formed in the back end of a coupler 25 towards the inside, and the maintenance hole 53 is 
rilled in the piece 51 of these maintenance, respectively. 

3012] The absorber 61 which is an energy absorption member is what carried out bending shaping of the steel-wire 
laterial (wire) which has plasticity in the center section at the shape of a KO typeface, and the KO character bending 
ection 63 confronts each other with Gap 1 behind the piece 43 of a stop. After an absorber 61 is installed towards the 
ront from the piece 43 of a stop of a lower bracket 35, it was back installed in the form wound around the cover- 
rinting pin 49 about, and has penetrated the maintenance hole 53. In the case of the 1st operation gestalt, from the axial 
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enter of the cover-printing pin 49, an ^feber 61 has die-length L, and is installed and this section is the plastic 
eformation section 65 . 

)013] Hereafter, an operation of the 1st operation gestalt is explained. If an operator collides with a steering wheel 7 
scondarily with the collision of a car, a big impact load will act on a steering column 1 through a steering shaft 5. Then, 
le resin pin 27 is sheared, and as shown in drawing 5 , the upper bracket 23 and the capsule 29 made from aluminum 
issociate. Moreover, a coupler 25 and a bolt 31, and a washer 33 also overcome the frictional force between lower 
rackets 35, it slips out of them ahead, and, thereby, a steering column 1 separates them from a car body 3. 
)014] Usually, in order that a steering column 1 may move ahead [ slanting ] (the inside of drawing 5 , the direction of 
n arrow head) even after dissociating from a car body 3, when an absorber 61 carries out specified quantity (distance 1) 
ligration at a coupler 25 and one, the KO character bending section 63 is contacted and stopped behind the piece 43 of 
stop. In addition, till the time of the KO character bending section 63 contacting the piece 43 of a stop, a steering 
olumn 1 is that an impact-absorbing property can be suitably set up for it by changing Gap 1 in order to move that there 
; almost no resistance (free running). 

D01 5] If a steering column 1 moves further, since the KO character bending section 63 of an absorber 61 is stopped by 
le piece 43 of a stop, as shown in drawing 5 , it is drawn through in the form where the plastic deformation section 65 
i wound around the cover-printing pin 49 about one by one, and striking energy by plastic deformation is absorbed. 
Jnder the present circumstances, since the material of an absorber 61 is steel-wire material, even if the migration 
irection of a steering column 1 etc. shifts a little, it bends easily, and there is no big effect in an impact-absorbing 
roperty. Drawin g 6 is a graph which shows the impact-absorbing property in the 1st operation gestalt, and after a 
leering column 1 moves a predetermined free running distance, it is shown that carry out abbreviation correspondence 
nd absorption of striking energy is performed to the movement magnitude. 

3016] Thus, with the 1st operation gestalt, the impact-absorbing type steering column equipment which has a good 
npact-absorbing property was able to be manufactured, aiming at reduction of a manufacturing cost or the number of 
rectors, since the absorber 61 which becomes a striking-energy absorption member from steel- wire material was used, 
loreover, the absorption stroke of the free running distance of a steering column 1 or striking energy can set it as 
rbitration by changing die-length L of the gap 1 of the KO character bending section 63 and the piece 43 of a stop, and 
le plastic deformation section 65. 

DO 17] Drawing 7 is the side elevation showing the impact-absorbing type steering column equipment concerning the 
nd operation gestalt of this invention, and drawing 8 is the top view (B view Fig. in drawing 7 ) showing this 
quipment. As shown in these drawings, although the 2nd operation gestalt has taken the same configuration as the 1st 
peration gestalt and abbreviation, it is using a steering column 1 as the dies casting cast of an aluminum containing 
Hoy, and is using the column tube 21 and the coupler 25 as the integral part. With the 2nd operation gestalt, 
omponents mark and the number of erectors were reduced, and also the dimensional accuracy of a coupler 25 
uproved. 

001 8] Drawing 9 and drawing 10 are the top views showing the important section of the impact-absorbing type steering 
olumn equipment concerning the 3rd and 4th operation gestalt of this invention. Although these operation gestalt has 
iken the almost same configuration as the 1st operation gestalt, both the configurations of an absorber 61 are changed 
d the 1st operation gestalt. That is, with the 3rd operation gestalt, the part contacted and stopped by the piece 43 of a 
top of a lower bracket 35 is made into the U character bending section 71 which carried out bending shaping at a U 
haracter configuration, and is made into the V character bending section 73 which carried out bending shaping by the 
th operation gestalt at the V character configuration. Thereby, free running of a steering column 1 was lost with both 
le operation gestalt, and also with the 3rd operation gestalt, as shown in the graph of drawing 1 1 , the impact-absorbing 
•roperty of changing comparatively smoothly was acquired, and as shown in the graph of drawing 12 , by the 4th 
*****, the impact-absorbing property of changing still more smoothly was acquired. 

0019] Although explanation of a concrete operation gestalt is finished above, the mode of this invention is not 
estricted to the above-mentioned operation gestalt. For example, although the absorber was infixed between the lower 
•racket by the side of a car body, and the coupler by the side of a steering column, you may make it infix between a 
apsule and an upper bracket with each above-mentioned operation gestalt, for example. Moreover, although it was 
nade to carry out plastic deformation of the absorber by one cover-printing pin which fixed to the coupler with each 
bove-mentioned operation gestalt, you may make it use two or more cover-printing pins, and may make it form the 
over-printing section in the coupler itself. Furthermore, it can change suitably in the range which does not deviate from 
he main point of this invention also about the concrete configuration of steering column equipment, or the concrete 
onfiguration of a striking-energy absorption member. 
0020] 
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Effect of the Invention] As stated abo^^^hile according to the impact-absorbing t^^^teering column equipment 
oncerning this invention fixing to a ste^ig column [ which is supported for a steenng shaft, enabling free rotation ] s 
tid car-body side and supporting said steering column The car-body side bracket which permits balking of the steering 
olumn concerned when the impact load of ** acts beyond a predetermined value, It is prepared between said steering 
olumn and said car-body side bracket. It is impact-absorbing type steering column equipment equipped with a striking- 
nergy absorption means to absorb striking energy with migration of the steering column concerned. Said striking- 
nergy absorption means The energy absorption member which has the stop section which is manufactured considering 
metal wire as a material and is stopped by said car-body side bracket, It is formed in said steering column, and since it 
'as made for the cover-printing section which carries out cover-printing deformation of the energy absorption member 
oncerned at the time of migration of the steering column concerned to be included, a setup of an impact-absorbing 
roperty becomes very easy, and also it becomes possible to attain reduction, lightweight-izing, etc. of a manufacturing 
ost. 



Translation done.] 



ttp ://www4 .ipdl .ncipi .go .jp/cgi-bin/tran_web_cgi_ejj e 



10/15/2004 



Page 1 of 5 



NOTICES * 




PO and NCIPI are not responsible for any 
images caused by the use of this translation. 

This document has been translated by computer. So the translation may not reflect the original precisely. 
**** shows the word which can not be translated. 
In the drawings, any words are not translated. 



•RA WINGS 
drawing 1] 




D rawin g 2] 

A 




Drawing 5] 



ittp://www4.ipdl.ncipi.go.jp/cgi-biii/tran_web_cgi_ejje 



10/15/2004 




ttp://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 




21 



Drawing 8] 




Drawing 9] 
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